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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated circuit which can prevent leakage out 
of ripple component contained in electric source 
to resistors and capacitors and which can 
stabilize output voltage. 

SOLUTION: In this circuit, an occurrence of a 
parasitic capacity among a n-type semiconductor 
substrate 40, a resistor Rl, and a capacitor CI 
can be prevented by forming a p-type well at the 
position which forms at least one of the resistor 
Rl and the capacitor CI on the n-type 
semiconductor substrate 40 and connecting p-type 
wells 41, 48 to a specified electric potential of 
low impedance condition, so that it is possible to 
prevent leakage out of ripple component contained 
in electric source to the resistor Rl and the 
capacitor CI. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor integrated circuit which forms a well in the location which forms either [ 
at least ] the resistance in said n-type-semiconductor substrate, or a capacitor p mold in the 
semiconductor integrated circuit formed in a n-type-semiconductor substrate, and is characterized by 
said thing [ connecting a well to the predetermined potential of a low impedance condition p mold ]. 
[Claim 2] It is the semiconductor integrated circuit characterized by being the bleeder resistance which 
pressures partially the electrical potential difference of said output terminal in the 
constant- voltage-power-supply circuit controlled for said resistance to set the electrical potential 
difference of an output terminal constant in a semiconductor integrated circuit according to claim 1 . 
[Claim 3] It is the semiconductor integrated circuit characterized by being the capacitor for phase 
compensation by which parallel connection of said capacitor was carried out to said bleeder resistance in 
the semiconductor integrated circuit according to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor integrated circuit formed 

in a n-type-semiconductor substrate about a semiconductor integrated circuit. 

[0002] 

[Description of the Prior Art] Drawing 4 shows the circuitry Fig. of the constant- voltage-power-supply 
circuit which is an example of a semiconductor integrated circuit. This semiconductor integrated circuit 
is a constant- voltage-power-supply circuit which stabilizes and outputs direct current voltage. 
[0003] The power source Vcc of a direct current is supplied to an input terminal 10 from the outside 
among this drawing. The source of depletion type n channel FET(field-effect transistor) Ml is connected 
to an input terminal 10, and the gate and the drain of FETM1 are connected to the source of the depletion 
type n channel FETM2. The gate and the drain of FETM2 are connected to the gate and the drain of the 
enhancement type n channel FETM3, and the source of FETM3 is grounded and constitutes the source of 
reference voltage. The reference voltage Vref generated in the drain of this FETM3 is supplied to the 
inversed input terminal of the error amplifier 14. 

[0004] Moreover, the source and the backgate of a p channel FET M4 as an output transistor are 
connected to an input terminal 10, the gate is connected to the output terminal of the error amplifier 14, 
the error electrical potential difference is supplied to FETM4, and the drain is connected to the output 
terminal 16. The output terminal 16 is grounded through the bleeder resistance Rl and R2 by which the 
series connection was carried out, and the node of resistance Rl and R2 is connected to the non-inversed 
input terminal of the error amplifier 14. The capacitor CI for phase compensation is connected between 
the node of bleeder resistance Rl and R2, and the output terminal 16. 

[0005] The error amplifier 14 carries out the differential amplifier of the electrical potential difference 
and reference voltage Vref which pressured output voltage Vo partially by bleeder resistance Rl and R2, 
and generates an error electrical potential difference. This error electrical potential difference is supplied 
to the gate of FETM4, and drive control of FETM4 is carried out so that output voltage Vo may become 
fixed. 

[0006] In the semiconductor integrated circuit shown in drawing 4 , bleeder resistance Rl and R2 and a 
capacitor CI are formed for example, by polish recon resistance. Cross-section structural drawing of the 
bleeder resistance Rl above-mentioned part in the case of forming this semiconductor integrated circuit 
in a n-type-semiconductor substrate and capacitor CI part is shown in drawing 5 (A) and (B). 
[0007] In drawing 5 (A), the insulator layer 21 of Si02 grade is formed in the front face of the 
n-type-semiconductor substrate 20, and the polish recon resistance 22 is formed on an insulator layer 21. 
The polish recon resistance 22 is insulated by the insulator layer 23 of Si02 grade, and the both ends of 
the polish recon resistance 22 are connected to each end of an output terminal 16 and bleeder resistance 
R2 by the metal wiring 24 and 25. 
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[0008] In drawing 5 (B), the insulator layer 21 of Si02 grade is formed in the front face of the 
n-type-semiconductor substrate 20, and the polish recon layer 24 of low resistance is formed on an 
insulator layer 21. It insulates by the insulator layer 25 of Si02 grade, and the polish recon layer 26 of 
low resistance is formed on an insulator layer 25, and the polish recon layer 24 is insulated by the 
insulator layer 27. the polish recon layers 24 and 26 ~ each is connected to each end of an output 
terminal 16 and bleeder resistance R2 by the metal wiring 28 and 29, and the capacitor CI which uses an 
insulator layer 25 as a dielectric is formed. 
[0009] 

[Problem(s) to be Solved by the Invention] As shown in drawing 5 (A) and (B), when a semiconductor 
integrated circuit is formed on the n-type-semiconductor substrate 20, the n-type-semiconductor 
substrate 20 is connected to a power source Vcc. In this case, parasitic capacitance CpO occurs between 
the n-type-semiconductor substrate 20 and the polish recon resistance 22 through an insulator layer 21, 
and parasitic capacitance Cpl occurs between the n-type-semiconductor substrate 20 and the polish 
5 < , f. recon layer 24. 

[0010] When a ripple component was contained in a power source Vcc, the potential of the 
n-type-semiconductor substrate 20 was changed by the ripple component, and since a ripple component 
was inputted into the error amplifier 12 and amplified through parasitic capacitance CpO, there was a 
problem of changing output voltage Vo. Moreover, there was a problem of changing the potential of the 
n-type-semiconductor substrate 20 by the ripple component, and a ripple component having leaked [ 
beginning ] to an output terminal 16 through parasitic capacitance Cpl , and changing output voltage Vo. 
[001 1] This invention was made in view of the above-mentioned point, can prevent that the ripple 
component contained in a power source begins to leak to resistance and a capacitor, and aims at offering 
the semiconductor integrated circuit which can stabilize output voltage. 
[0012] 

[Means for Solving the Problem] In the semiconductor integrated circuit with which invention according 
to claim 1 is formed in a n-type-semiconductor substrate (40) the location which forms either [ at least ] 
the resistance (Rl) in said n-type-semiconductor substrate (40), or a capacitor (CI) - p mold ~ a well — 
forming - said p mold - by connecting a well (41 48) to the predetermined potential of a low impedance 
i i . , condition It can prevent that parasitic capacitance occurs between a n-type-semiconductor substrate (40), 
resistance (Rl), and a capacitor (CI), and can prevent that the ripple component contained in a power 
source begins to leak to resistance (Rl) and a capacitor (CI). 

[0013] Invention according to claim 2 is set to a semiconductor integrated circuit according to claim 1. 
Said resistance (Rl) By being the bleeder resistance which pressures partially the electrical potential 
difference of said output terminal in the constant- voltage-power-supply circuit controlled to set constant 
the electrical potential difference of an output terminal (16) It can prevent that parasitic capacitance 
occurs between a n-type-semiconductor substrate (40) and resistance (Rl), and can prevent the ripple 
component contained in a power source beginning to leak to resistance (Rl), and changing the electrical 
potential difference of an output terminal (16). 

[0014] the capacitor for phase compensation by which parallel connection of said capacitor (CI) was 
carried out for invention according to claim 3 to said bleeder resistance in the semiconductor integrated 
circuit according to claim 2 - it is - it can prevent being able to prevent that parasitic capacitance occurs 
between a n-type-semiconductor substrate (40) and a capacitor (CI), and the ripple component contained 
in a power source carrying out leakage appearance to a capacitor (CI) more, and changing the electrical 
potential difference of an output terminal. 

[0015] In addition, the reference mark in the above-mentioned parenthesis is attached in order to make 
an understanding easy, and it does not pass over it to an example, and it is not limited to the mode of 
illustration. 
[0016] 

[Embodiment of the Invention] Drawing 1 (A) and (B) show cross-section structural drawing of one 
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example of the semiconductor integrated circuit of this invention. This drawing (A) is cross-section 
structural drawing of bleeder resistance Rl part of drawing 4 , and this drawing (B) is cross-section 
structural drawing of capacitor CI part of drawing 4 . 

[0017] In drawing 1 (A), the well 41 is formed in the n-type-semiconductor substrate 40 p mold of 
diffusion of p mold impurity etc. A well 41 is formed in coincidence p mold at the process of the n 
channels FETM1-M3 of drawing 4 which forms a well p mold. 

[0018] The insulator layer 42 of Si02 grade is formed in the front face of the n-type-semiconductor 
substrate 40 which contains a well 41 p mold, and the polish recon resistance 43 is formed on an 
insulator layer 42. The polish recon resistance 43 is insulated by the insulator layer 44 of Si02 grade, 
and the both ends of the polish recon resistance 44 are connected to each end of an output terminal 16 
and bleeder resistance R2 by the metal wiring 45 and 46. 

[0019] Moreover, the end of the metal wiring 47 is connected to a well 41 p molds, and the other end of 
this metal wiring 47 is grounded. In addition, the metal wiring 47 should just be the predetermined 
potential of not only touch-down level but low impedance. Moreover, the n-type-semiconductor 
substrate 40 is connected to a power source Vcc. 

[0020] Thus, since [ between which it is placed by the well 41 p mold ] it was grounded between the 
n-type-semiconductor substrate 40 and the polish recon resistance 44 When it can prevent and a ripple 
component is contained in a power source Vcc, even if it changes the potential of the 
n-type-semiconductor substrate 40 by the ripple component, that parasitic capacitance occurs between 
the n-type-semiconductor substrate 40 and the polish recon resistance 44 It can prevent a ripple 
component being inputted into the error amplifier 12, being amplified, and changing output voltage Vo. 
[0021] In drawing 1 (B), the well 48 is formed in the n-type-semiconductor substrate 40 p mold of 
diffusion of p mold impurity etc. A well 48 is formed in coincidence p mold at the process of the n 
channels FETM1-M3 of drawing 4 which forms a well p mold. 

[0022] The insulator layer 42 of Si02 grade is formed in the front face of the n-type-semiconductor 
substrate 40 which contains a well 48 p mold, and the polish recon layer 49 of low resistance is formed 
on an insulator layer 42. It insulates by the insulator layer 50 of Si02 grade, and the polish recon layer 51 
of low resistance is formed on an insulator layer 50, and the polish recon layer 49 is insulated by the 
insulator layer 52. the polish recon layers 49 and 5 1 ~ each is connected to each end of an output 
terminal 16 and bleeder resistance R2 by the metal wiring 53 and 54, and the capacitor CI which uses an 
insulator layer 50 as a dielectric is formed. 

[0023] Moreover, the end of the metal wiring 55 is connected to a well 41 p molds, and the other end of 
this metal wiring 55 is grounded. Moreover, the n-type-semiconductor substrate 40 is connected to a 
power source Vcc. Thus, even if it changes the potential of the n-type-semiconductor substrate 40 by the 
ripple component when it can prevent that parasitic capacitance occurs between the 
n-type-semiconductor substrate 40 and the polish recon layer 49 and a ripple component is contained in a 
power source Vcc since [ between which it is placed by the well 48 p mold ] it was grounded between 
the n-type-semiconductor substrate 40 and the polish recon layer 49, it can prevent a ripple component 
beginning to leak to an output terminal 16, and changing output voltage Vo. 

[0024] For this reason, the frequency and the ripple rejection property of the semiconductor integrated 
circuit of this invention do not produce degradation to a high-frequency region, as the frequency and the 
ripple rejection property of the constant- voltage-power-supply circuit of drawing 4 are shown in a 
continuous-line broken line to having deteriorated from the low frequency as the conventional 
semiconductor integrated circuit shows to the broken line of drawing 2 . 

[0025] By the way, this invention may be applied to an amplifying circuit, a comparator, etc. as shown 
not only in a constant- voltage-power-supply circuit but in drawing 3 . In drawing 3 , inversed 
amplification consists of an operational amplifier 60, resistance R10 and Rl 1, and a capacitor C10. In 
addition, it is not necessary to necessarily form a capacitor C10. 

[0026] Here, resistance R10 and Rl 1 consists of polish recon resistance which formed the well 41 in the 
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n-type-semiconductor substrate 40 p mold, and was formed in the upper part through the insulator layer 
like the bleeder resistance Rl of drawing 1 (A). Moreover, a capacitor CIO is constituted like the 
capacitor CI of drawing 1 (B). 
[0027] ~ 

[Effect of the Invention] the location in which invention according to claim 1 forms either [ at least ] the 
resistance (Rl) in a n-type-semiconductor substrate, or a capacitor like **** — p mold — a well — 
forming p mold - by connecting a well to the predetermined potential of a low-impedance condition, 
it can prevent that parasitic capacitance occurs between a n-type-semiconductor substrate, resistance, and 
a capacitor, and it can prevent that the ripple component contained in a power source begins to leak to 
resistance and a capacitor. 

[0028] By being the bleeder resistance which pressures partially the electrical potential difference of an 
output terminal in the constant- voltage-power-supply circuit controlled by invention according to claim 
2 for resistance to set the electrical potential difference of an output terminal constant, it can prevent that 
parasitic capacitance occurs between a n-type-semiconductor substrate and resistance, and can prevent 
the ripple component contained in a power source beginning to leak to resistance, and changing the 
electrical potential difference of an output terminal. 

[0029] the capacitor for phase compensation by which parallel connection of the capacitor was carried 
out to bleeder resistance in invention according to claim 3 - it is — it can prevent being able to prevent 
that parasitic capacitance occurs between a n-type-semiconductor substrate and a capacitor, and the 
ripple component contained in a power source carrying out leakage appearance to a capacitor more, and 
changing the electrical potential difference of an output terminal. 
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